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Abstract 
This applied research focuses on knowledge-intensive business processes (KIBPs) 
supported by Business Intelligence and Analytics (BI&A), here termed BI&A-supported 
KIBPs. Examples of these processes include customer-support services, risk and 
assurance processes, and design of marketing campaigns. This research aims to 
investigate an industry-informed research challenge of ongoing improvement of BI&A-
supported KIBPs, in particular the role of BI&A in process improvement. This paper 
presents a qualitative research case study, conducted in a large retail distribution 
company, using a theoretical lens of Work Systems Theory (WST). We describe an 
innovative approach to ongoing improvement of BI&A-supported KIBP and confirm an 
important role played by BI&A in this context. Informed by these research insights, we 
then propose a new theoretical model of ongoing improvement of BI&A-supported KIBP 
and explain its significance using relevant literature. The model is also highly relevant 
for industry practitioners looking for new sources of competitive differentiation, beyond 
BI&A technology.  
Keywords:  Business Intelligence & Analytics (BI&A), Knowledge-intensive Business Processes 
(KIBP), Business Process Improvement, Knowledge sharing, Organizational aspects, Case Study  
 
Introduction 
The emerging field of Business Intelligence & Analytics (BI&A) continues its rapid growth and expansion 
across all industry sectors (TDWI 2016, Gartner 2013; LaValle et al. 2011; Chen et al. 2012). In some 
industry circles analytics is used as a synonym for Business Intelligence (BI) (Gupta et al. 2015). In 
others, BI is still perceived as reporting or technical infrastructure, while business analytics (BA) is 
increasingly used to denote more advanced analytical tools, such as predictive analytics or data mining 
(Gupta et al. 2015; Watson 2014). In this research, we adopt a generic term BI&A to represent the 
broadest interpretation of the field. Following Chen et al. (2012) BI&A “includes the techniques, 
technologies, systems, practices, methodologies, and applications that analyse critical business data to 
help an enterprise better understand its business and market and make timely business decisions” 
(p.1171). Therefore, our interpretation of BI&A includes technical infrastructure, BI&A applications 
ranging from simple reporting all the way to advanced analytics (i.e. predictive analytics and data mining) 
as well as organizational practices that need to be put in place for BI&A to be used effectively, such as 
governance and data quality management. 
In their quest to better leverage their enterprise BI&A, many industry practitioners are turning their 
attention away from individual decision-making tasks (supported by BI&A) towards business processes 
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(BPs) within which these tasks reside. “If you really want to put analytics to work in an enterprise, you 
need to make them an integral part of everyday business decisions and business processes – the methods 
by which work gets done and value gets created” (Davenport et al. 2010, p. 121). Indeed, “analytics applied 
within business processes” has been identified as one of the top analytics techniques for creating value in 
organizations at all stages of analytical maturity (LaValle et al. 2011). The latest industry reports confirm 
that “analytics is becoming operationalized: in other words, it is becoming part of a business process.” 
(TDWI 2016, p.5).  
However, when considering approaches to “operationalizing and embedding analytics” into BPs (TDWI 
2016), we argue that is very important to ask a fundamental question: “Which BPs?” Reflecting on this 
question, we also observe that so far, BI&A applications are often considered in the context of operational 
BPs, best described as routine, repetitive, standardized, high-volume transactional processes. Yet the 
reality of today’s leading practices in BI&A points to very different types of BPs that are not routine and 
transactional, but include human judgments and expert work. Examples include complex BPs in the areas 
of customer services, campaign management and risk & assurance that are all increasingly supported by 
advanced BI&A applications, including predictive analytics and data mining (TDWI 2016, LaValle et al. 
2011). In the Business Process Management (BPM) field, these processes are described as “people-driven 
processes” that by nature involve less scripted and even ad-hoc process flows, complex, less structured 
“smart” decision-making tasks completed by knowledgeable workers (Le Clair and Moore 2009). To 
distinguish them from transactional BPs, these processes are increasingly known as knowledge-intensive 
BPs (KIBPs), as defined later in the paper. 
It is important to acknowledge that many KIBPs are not supported by BI&A, for example some complex 
medical diagnostic or design processes. However, in this research we focus on a particular category of 
KIBPs, here termed BI&A-supported KIBPs. We define them as KIBPs containing at least one complex 
(non-routine) decision-making task, performed by experts who are supported by advanced BI&A tools. By 
advanced BI&A tools we mean tools for ad-hoc and situational data exploration, predictive and 
prescriptive analytics, including data mining. Therefore, routine decision making tasks that may be 
supported by BI&A-enabled monitoring (dashboards and alerts), OLAP (online analytical processing) or 
simple reporting tools are excluded. 
Furthermore, just like any other BPs, BI&A-supported KIBPs (as defined here) need to be continuously 
improved. However, in spite of process improvement being considered as one of the key business 
priorities (Gartner 2010; Luftman et al. 2013), KIBPs receive “far less attention and funding than more 
structured processes (Forrester 2010, p.1). Current mainstream process improvement techniques “were 
designed for the improvement of routine and repetitive work typically performed by low-level knowledge 
workers (Harrison-Broninski 2015). Davenport (2015) observes: “It is not easy to view knowledge work in 
terms of processes, because much of it involves thinking, and it is often collaborative and iterative, which 
makes it difficult to structure” (p.19). Yet, process structure is at the core of today’s mainstream process 
improvement methods. 
Against this background, our research focuses on the following practice-informed research questions: 
How do organizations improve BI&A – supported knowledge-intensive BPs? 
What is the role of BI&A in ongoing improvement of these processes? 
We answer these questions by providing both research and practical contributions, informed by a 
research case study conducted in a large retail distribution company. More precisely, we applied a 
theoretical lens of the Work Systems Theory (WST) (Alter, 2013) to conduct an exploratory case study of 
improvement of a BI&A-supported KIBPs. We found and explained an innovative method of ongoing 
improvement and in doing so confirmed that the BI&A component of this process did create new 
opportunities and challenges for process improvement. 
Drawing from the obtained research insights we then theorize a new model/framework for ongoing 
improvement of BI&A-supported KIBP, not previously considered by the BI&A and BPM research and 
industry communities. In addition to this practice-informed contribution to theory, this work also makes 
a practical contribution. The proposed theoretical model is also highly relevant for industry practitioners 
looking for new sources of competitive differentiation, beyond easier-to-replicate BI&A technology. Our 
model suggests that this new source of a more sustainable competitive differentiation may be found in 
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sharing of experiential process-related knowledge among decision makers supported by BI&A in an 
organizational culture supportive of collaboration. 
The paper is structured as follows. The next section offers a review of the relevant literature on KIBPs, and 
confirms an open research challenge of their ongoing improvement. It also confirms a research gap of of 
BI&A being predominantly considered within transactional BPs rather than KIBPs. We then describe the 
theoretical foundations for our research. This is followed by a brief description of the research context and 
our research methodology. After presenting the main findings, we answer the stated research questions, 
using the theoretical foundations to draw insights and learning from the case study. Having confirmed an 
important role of BI&A in process improvement, we then propose a new model for ongoing improvement 
of BI&A-supported KIBPs and justify its importance using relevant literature. Finally, we offer the main 
conclusions, research limitations and some ideas for future research. 
Related Work  
Improvement of Knowledge-intensive Business Processes 
After more than three decades of Business Process Management (BPM), organizations are starting to shift 
their attention away from routine, transactional business processes (BPs) towards more non-routine ones, 
involving complex situational decision-making and human judgment. The evidence for this important 
trend can be found in the leading industry practices as well as in academic research. For example, a 
prominent industry survey, conducted by Forrester Research, confirms that the so-called ad-hoc 
knowledge worker processes are starting to dominate the traditional category of production and straight-
through BPs, especially in customer services (Forrester 2010). “Even in the so-called “industrial” 
companies, knowledge is increasingly used to differentiate physical goods and to diversify them into 
product-related services” (Davenport 2015, p.18). Consequently, KIBPs are considered to be a more 
sustainable source of competitive advantage (Davenport 2015; Little and Deokar 2016) and therefore, 
harder to replicate by competitors than transactional processes. There is “a clear recognition that older 
process automation approaches based on traditional mass production concepts no longer fit an era of 
people-driven processes.” (Le Clair and Miers 2011, p.2).  
BPM researchers also distinguish “people-driven” and knowledge workers’ processes from “traditional” 
transactional processes, with many adopting the term knowledge-intensive business processes (KIBPs), 
see for example (Deokar and Little 2016; Ciccio, Marrella and Russo 2016; Franca et al. 2012; Isik et al. 
2013; Laumer et al. 2012; Rychkova and Nurcan 2011; Little and Deokar 2011; Kulkarni and Ipe 2010; 
Sarnikar and Deokar 2010; Dalamaris et al. 2007; Eppler 2006; Raghu and Vinze 2007; Papavassilou et 
al. 2003). Although the BPM research community is yet to agree on a common definition (Kulkarni and 
Ipe 2010), KIBPs can be defined as a collection of interdependent and coordinated activities than cannot 
be fully predetermined (Little and Deokar 2016). KIBPs involve knowledge work characterized by complex 
situational decision-making and human judgment (Davenport 2015).  Compared to transactional BPs that 
are routine, KIBPs cannot be captured by a detailed process model (Davenport 2015). Examples of KIBPs 
can be found within and across all functional units and at different organizational levels, for example in 
human resources, financial services, risk management (Eppler 2006; Forrester 2010; Isik et al. 2013; 
Harrison-Broninski 2015; Davenport 2015; Little and Deokar 2016).  
However, in spite of being recognized as the most important type of processes for any organisation 
(Davenport 2010), ongoing improvement of KIBPs (regardless of BI&A-support) remains an open 
research problem, as evidenced by a growing number of research studies. Examples include previous work 
by El Sawy and Josefek (2003), Eppler (2006), Dalamaris et al. (2007), Davenport (2010), Marjanovic 
(2011), Marjanovic and Freeze (2012), Isik et al. (2013) and Little and Deokar (2016). Even when process 
improvement is undertaken, KIBP are subjected traditional improvement methods, often guided by the 
so-called BP lifecycle (Harison-Broninski 2015). Yet this approach is not suitable for KIBPs because by 
definition, these processes cannot be captured by detailed process models. This is particularly the case 
with BI&A-supported KIBPs, as defined in this paper, due to complex decisions involving many 
parameters and their possible combinations.  
Against this research background, we are particularly interested in finding whether BI&A used within 
these KIBPs has any effect on process improvement in terms of new challenges or perhaps, new 
 Improvement of BI&A-supported Knowledge-intensive Business Processes 
  
 Thirty Seventh International Conference on Information Systems, Dublin 2016 4 
opportunities for different improvement methods that might be BI&A-specific. This is an important and 
interesting research question, because so far, improvement of BI&A-supported KIBPs is not considered by 
the relevant literature. Yet, these processes do exist across all industry sectors and need to be 
continuously improved. 
Making Business Processes Analytical 
In spite of their very different perspectives (i.e. data-centric versus process-centric views of organization), 
both BI&A and business process management (BPM) fields have long reached a point of convergence, 
through their shared interest in business processes (BP). Both fields are now increasingly seeking to make 
business processes more analytics-driven, as follows. 
In the BPM field, the evidence for this trend could be found in the BPM research stream known as BP 
Analytics (BP Intelligence), as previously described by zur Muhlen and Shapiro (2015). Also, different 
analytics components are becoming standard features of BPM systems (BPMS) enabling process 
participants (decision makers) to analyze process-related data, captured by those systems. Types of 
analysis include, for example, historical process analysis focused on trends across process instances, real-
time process analysis used for monitoring and control of the running process instances and predictive 
process analysis such as simulation, used to assist design or re-design of improved process models.  
In the BI&A field, a strong interest in BPs is best demonstrated by the so-called Operational BI. The main 
objective here is to integrate BI&A into operational BPs in order to make them more flexible, transparent 
and cost-effective (Cunningham 2005). This integration also increases business value of BI&A, as argued 
by Chaves-Sanz and Al-Awamy (2009). Similarly Williams and Williams (2003) confirm a link between 
BI&A-related value creation and different types of business processes. Eckerson (2004) reinforces the 
importance of BPs for any organization aiming to implement enterprise-wide BI&A initiatives in order to 
reach a higher level of BI&A maturity. Furthermore, a large international survey, conducted by MIT Sloan 
and IBM (LaValle et al. 2011) also confirms that mature analytical organizations are now focusing on 
analytical support for operational BPs. In more recent times, very prominent practitioner researchers 
such as Franks (2014) take Operational BI even further by announcing the so-called Analytics 3.0 era 
where decisions within business processes are fully automated and run by predictive analytics. 
However, apart from confirming the importance of using analytics within BPs, the existing industry and 
academic literature does not provide a sufficient guidance how to go about it. To some extent this is 
discussed by Davenport et al. (2010) who identify the four perspectives (Process, Model, Systems and 
Human implementation) that all need to be considered when making processes more analytical. 
Davenport et al. (2010) observe that many organizational initiatives focus on the Systems perspective, 
while the Human implementation perspective still remains the greatest challenge. 
Departing from both BPM and BI&A traditions, exemplified by their shared focus on highly structured, 
transactional BPs, in this research we consider BI&A in the context of KIBPs. Drawing upon Davenport’s 
visionary statement that “many process analytics initiatives will require tools, techniques, and working 
relationships that are likely to be new and unfamiliar at first” (Davenport et al. 2010, p.127), we 
investigate whether BI&A-supported KIBPs do require new tools, techniques and working relationships. 
If they are confirmed to exist, we posit that these new tools, techniques and working relationships also 
need to be considered during process improvement, as investigated in this research. 
Theoretical Foundations 
The Work System Theory (WST), also known as the Work System approach, was originally introduced by 
Alter (1999; 2008; 2013). WST is: “a contemporary IS theory proposed to bridge the gap between research 
and practice, by helping business professionals attain a good understanding of a work system, how well it 
performs and how it might be improved” (Alter 1999, p.3).  
WST goes beyond technology and focuses on contextual use of information systems (Peterson 2008). 
Alter argues that “even a rudimentary understanding of the IS (or ISs) being studied by an empirical 
research study requires knowledge of the customers, products and services, processes and activities, 
participants, information, and technologies” (Alter 2008, p.457). Both the theory and its central concept 
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called work system (WS), have been discussed in numerous scholarly articles and even suggested as a core 
object of study in the IS field, as argued by Alter (2013). 
Furthermore, a work system is defined “a system in which human participants and/or machines perform 
work using information, technology and other resources to produce products and/or services for internal 
or external customers” (Alter 2008, p.451). The WS framework, depicted by Figure 1, “identifies nine 
elements that are part of even a rudimentary understanding of a work system” (Alter 2008, p.465). It is a 
static representation of a WS at a particular point in time.  The arrows depicted by Figure 1 represent the 
links through which a change in one element may impact other elements. It is important to note that they 
do not represent data flows.  
According to Alter, any information system could be seen as a special case of a work system. Other WS 
examples include any project, supply-chain, e-commerce web site or a process of loan approval (Alter 
2013). A variety of these examples illustrate the point that boundaries of a work system are flexible and 
chosen by the researcher, as determined by the focus of their work.  
 
 
 
 
 
 
 
 
 
 
Figure 1. The Work System Framework by Alter (2008, 2013) 
Research by Alter (2013) offers various examples of work systems that could be interpreted as KIBPs, as 
defined in our research. They include processes such as performing financial planning for wealthy 
individuals, approving real estate loans or finding and serving clients. Some, if not all of these examples of 
KIBPs are increasingly supported by BI&A. These BI&A-supported processes, which we also observed in 
practice, provided an initial idea to consider WST as a theoretical lens for research on BI&A–supported 
KIBPs and their ongoing improvement. 
Upon further investigation, WST was assessed as suitable for this research because a work system can 
easily accommodate the types of business processes (KIBP) we are interested in, allowing for their 
flexibility and ad-hoc nature. By definition, a WS could include activities and processes that rely heavily 
on human judgement and improvisation (Alter, 2013). As such these “BPs are not structured, or 
structured enough to comply with some definitions of more traditional business processes” as considered 
by the mainstream business process management field (Alter 2013).  
Furthermore, we see KIBPs as an integral part of their organisational context that also needs to be 
considered by any process improvement method. This view is consistent with WST that places a BP within 
its organisational context (as illustrated by Figure 1). 
To the best of our knowledge our proposed approach of using WST to study the research challenge of 
ongoing improvement of BI&A-supported KIBPs is novel because it is not considered by BI&A and BPM 
research communities. We use WST theory to: i) observe and analyze the research phenomenon 
(improvement of BI&A-supported KIBPs); and ii) theorise a new model of ongoing improvement of these 
processes. Therefore, our use of WST could be classified as type III IS theory (Gregor 2006). 
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Research Context 
The case organisation chosen for this research is a large international wholesale retail distribution 
company, here named AP-Distributers (APD), operating in the Asia/Pacific region for many years. This is 
a very mature BI&A organization, with a very complex BI&A environment that has gradually evolved over 
more than a decade. Their first BI&A system was deployed more than 15 years ago and included the Sales 
analysis and Promotional effectiveness applications. Since then, APD’s BI&A environment has continued 
to evolve and “climb” the maturity curve towards more advanced stages. APD’s recent examples of 
advanced BI&A applications include: Retail analytics used to help retailers to increase sales and 
Promotional analysis used to design future promotional programs.  
APD’s very complex BI&A environment is designed to provide a consolidated view of the whole business. 
It supports a community of more than 500 internal users across different functional units and business 
processes as well as over 2000 retails. The environment is also fully integrated into the company’s value 
chain, supporting the company’s key operations. For example, BI&A enables the company to regularly 
review its production plans for the following six to twelve months. This is critical for the manufacturing of 
generic product brands with long lead times, because running out of stock for long periods of time would 
have a significant impact on their retailers. At the retail level, BI&A is helping stores to range the right 
products based on consumer demand, allowing the APD’s decision-makers to intervene early in case of 
any unanticipated problems. 
APD’s technology environment also includes several fully integrated regional Enterprise Resource 
Planning (ERP) systems. Very large volume of data generated by those ERP systems are consolidated with 
data coming from other operational data sources (ODS) and fed into APD’s enterprise-wide data 
warehouse (EDW). The EDW is used to provide a “single version of truth” enabling quite detailed 
enterprise-wide business analysis supported by complex analytical applications, such as previously 
mentioned Retail analytics and Promotional analysis. 
The company also has an operational BI&A strategy in place to maximize warehouse efficiencies and 
benchmark its Distribution Centers to identify best practice. This particular benchmarking aspect turned 
out to be very important for our research, as described later in the paper.  
Through their integrated process and analytical environment, this organization has already achieved a 
very high level of efficiency of their core intra- and inter-organizational BPs. However, with their main 
competitors reaching very similar level of technical capabilities, even in BI&A, APD started looking for 
more sustainable ways of remaining competitive.  
Research Methodology 
This project adopted an interpretivist research approach (epistemology) because our main objective was 
to gain an interpretative understanding of social reality and “the ways human beings as members of social 
groups engage in, interpret and mutually construct their particular realities” (Cecez-Kecmanovic 2011, 
p.5). Assuming that the meaning is socially constructed through social constructions such as language, 
consciousness, shared meaning and instruments (Myers 2009), the main objective was to gain a deeper, 
but in essence subjective understanding of the conditions, practices and consequences of social actions as 
expressed by various stakeholders in their particular organizational context (Mason 2002).  
As a research method, we adopted a research case study, as the most appropriate because the research 
topic is novel and relevant published research is limited (Myers 2009). The BI&A research is still 
emerging, especially in the IS discipline (Chen et al. 2012). Even more, research on BI&A combined with 
KIBPs, as previously discussed, is yet to be investigated by the relevant research communities. 
Compared to positivist research with formal propositions, quantifiable measures of variables, hypothesis 
testing, generalization and drawing of inferences from the sample to the stated population, as classified by 
Orlikowski and Broudi (1991), our aim was different. In line with Orlikowski and Broudi’s criteria for 
interpretivist research (1991, p.5), our research method could be classified as an interpretivist research 
case study. This is because our main objective was to gain an improved understanding of the research 
phenomenon (i.e. BI&A-supported KIBPs) within its contextual situation (i.e. a case organization), from 
the perspective of the study participants (i.e. KIBP’s participants).  
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Furthermore, in order to gain a better understanding of “continually changing configurations of 
technological, human and social phenomena, IS studies, it is argued, need to allow researchers to 
experience them first hand and in the concrete contexts of organizational and social practices” (Cecez-
Kecmanovic 2011, p.8). In our research, this concrete organizational context was provided by the APD 
company. This company was judged as suitable for this study because of its analytical maturity and long-
standing analytical leadership evidenced by several major BI&A industry awards.  
After approaching the company and gaining access, we adopted the following research techniques and 
tools for data collection and analysis. To establish a shared context necessary for meaningful knowledge 
sharing, the researcher gave a short presentation to a multidisciplinary audience, comprising of 23 
company employees representing different perspectives (IT and Business, BI&A and business process). 
The main objective of this presentation was to give a brief overview of the research context in order to 
establish a mutually shared understanding of the key concepts, such as “business process”, “business 
intelligence and analytics” and “process improvement”. This was deemed necessary in order to avoid 
possible misunderstanding that could easily occur among domain experts from different disciplines (e.g. 
BI&A and business process management). For example, in some industry circles BPs continue to be 
misinterpreted as transactional processes supported by enterprise resource planning systems. Process 
improvement is sometimes assumed to be (now out-of-date) business process reengineering. Similarly, 
the term BI&A could be misinterpreted as a data warehouse, BI technology, statistical analysis, predictive 
modeling, reporting and so on. Also, BI&A-supported KIBPs could be misinterpreted to mean technical 
integration of BI and BPM systems, while our focus was  broader than technology. 
The presentation was then followed by a round-table discussion involving a self-selected group of 17 
audience members who expressed an interest in the project and who at the time were involved in some 
capacity in various business processes supported by BI&A technology. From the research point of view, 
the main objective of this group discussion was to nominate and subsequently select the most suitable 
candidate examples of advanced BI&A applications used by APD and determine the corresponding 
business processes. Nomination of the initial pool of candidate business processes had to involve 
practitioners, due to their contextual knowledge and organizational complexity. Taking into account 
practitioners’ suggestions, we made the final selection using the following main criteria: a) process 
criticality for the business; and b) the existence of complex non-routine BI&A-supported decisions within 
one or more process tasks. Therefore, it was important to select a process considered as critical for the 
business, because based on the researcher’s prior experience these processes were more likely candidates 
for ongoing improvement and innovation.  
The chosen process was APD’s core business process called the Planning, Forecasting and Replenishment 
(PFR) process considered to be of a critical importance for APD’s market performance. This process 
involved a set of decision tasks performed by human decision-makers supported by advanced BI&A. 
Therefore this process was classified as a BI&A-supported KIBP, as defined by our research project.  
The next stage focused on the chosen example of BI&A-supported knowledge-intensive BP. The primary 
data collection technique involved semi-structured interviews with process improvement team, BI group 
manager, a group of BI team members, HR manager, senior innovation manager and representative 
(available) decision makers. The semi-structured exploratory interview questions were designed to gain 
an in-depth understanding of the key aspects of ADP’s approach to ongoing improvement of the observed 
BI&A-supported process. These broadly defined open-ended questions covered:  
• the main characteristics of the chosen process, including its routine and knowledge aspects  
• the roles of different process participants  
• types of decisions and BI&A-support used to support decision-making  
• nature of process-related knowledge and the role of BI&A 
• past and current methods and approaches to improvement of the observed process 
• company’s approach(es) to measurement/assessment of process improvement  
• training and workplace learning for knowledge workers, and   
• past and current challenges and future opportunities related to the chosen process and its ongoing 
improvement.  
In addition to the interviews, we were also given a detailed demonstration of the BI&A system by APD’s BI 
team as well as a process “walk-through session” with the BI manager and the process improvement team. 
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This session also enabled us to collect additional data including practitioners’ comments about the inner 
working of the process represented as pictures and diagrams that were not possible to capture by the 
interview questions alone. They were combined with the researcher’s field notes and observations related 
to the whole process, including its context. We also gained access to the documents describing the 
organizational BI&A architecture and the overall high-level process architecture. Both helped to position 
the chosen KIBP within the overall organization’s information and process infrastructure. The final source 
of data came from industry reports and trade press, including interviews given by the company 
representatives, on the occasion of winning several independent and vendor-sponsored regional BI&A 
industry awards. Even though these documents were written for promotional purposes, they still provided 
important additional insights into company’s innovative BI&A practices and their organizational impacts, 
putting them in the context of local industry, especially the retail sector.  
All collected data were interpreted through the theoretical lens of WST, as described in the discussion 
section of this paper. However, WST was not used in a rigid way, as we remained open to new insights 
“not fitting” the theory and willing to modify our own initial assumptions, including our own 
interpretation of the chosen theory, as recommended by Walsham (1995).  
We then used thematic analysis to identify common patterns & themes related to the observed KIBP and 
its ongoing improvement, including the role of BI&A. This was followed by deductive and inductive coding 
(Fereday and Muir-Cochrane 2006). More precisely, the deductive coding was used to further classify the 
data, within and across the key themes, using WST elements as categories. The inductive coding was then 
used to identify sub-categories, as well as trace process improvement through evolving relationships 
among different components of KIBP, including human decision-makers (i.e. process participants), 
knowledge-work and BI&A-support. Because of the iterative nature of coding and interpretation process, 
we went through several hermeneutic circles (Klein & Myers 1999) leading to a satisfactory understanding 
of the observed process improvement as further circles did not provide any additional insights.  
Finally, the researcher’s domain expertise and practical experience in both BP&A and business process 
management fields enabled her to comprehend and appreciate the complexity of the observed process and 
its corresponding work system (WS), from both technical and business perspectives. This was necessary 
in order to interpret the findings related to different WS’ components, in particular their evolving 
relationships during process improvement. 
Findings  
BI&A-Supported KIBP – The Main Characteristics  
As stated, our research focused on the core BI&A-supported KIBP called the Planning, Forecasting & 
Replenishment process. As its name suggests, the observed process included three main activities (tasks): 
planning, forecasting and replenishment, all supported by advanced BI&A tools. Therefore, a high-level 
model of this process was very simple – three sequential high-level tasks connected by control flows, as 
shown by Figure 2. 
 
 
Figure 2:  Planning, Forecasting and Replenishment (PFR) BI&A-supported KIBP 
 
All three high-level tasks could be classified as knowledge-intensive, each involving complex decision-
making. The main process participants were stock-controllers. It is important to observe that each process 
instance enacted at each distribution centre had only one key decision maker (stock controller) who was 
also the distribution centre manager. 
The decision-making process of each stock controller was supported by a personalised role-based portal 
designed to provide relevant, timely and context specific information. Routine decision-making was 
supported by a rule-based system, while more complex decisions were always made by humans. 
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All decision makers used BI&A-supplied information, coming from a shared enterprise-wide data 
warehouse. Through their personalised portals, they could get access to accurate and up-to-date 
information about all key parameters (what was currently in stock, what was in demand, the lead time for 
getting new stock from suppliers, quantity and location of aged stock etc.)  
Equally important was decision makers’ access to relevant information that enables them to “close-the-
feedback-loop”, or in other words, to observe and assess the outcomes of each decision by looking at key 
performance indicators for each process instance (based on information coming from the retails). The 
same information was also provided to the APD management but in a different (summarized) form and 
per distribution centre. 
Furthermore, PFR was an ongoing business process. While its high-level structure was the same across all 
distribution centres, its outcomes were always different, owing to the decisions of stock controllers. These 
decision makers used BI&A-provided information to make decisions about the products that needed to be 
ordered and in which quantity, when, from where and for which store. Once a decision about what to 
order, when, in which quantity, from which supplier, and for which retailer was made, the order was sent 
automatically to the right suppliers (who were also the primary customers of the PFR process). 
Finally, process performance was measured at each distribution centre. For that purpose they used the 
key performance indicators (KPIs) that were business outcome-focused (rather than process-centric). In 
other words, rather than measuring, for example process efficiency, or process throughput, they focused 
on, for them more important, business value indicators of products sold and revenue made by each 
distribution centre. It is important to observe that as such these value-based (i.e. performance-based) 
indicators were different from BP-related measures as used in traditional BPM. Moreover, as the same 
KPIs were used across all distribution centers, it was possible to benchmark their performance and 
determine the best performing one. Figure 3 depicts the PFR process repeated at all distribution centers, 
with orders sent to customers (Cust 1,..Cust n), with the best performing center (identified by $). Also, as 
shown all decision makers were using the same Enterprise Data Warehouse (EDW) designed to integrate 
data coming from APD’s Enterprise Resource Planning Systems (ERPs) and operational data stores 
(ODS). Therefore they all had access to the same data, but their individual insights were different. 
 
 
Figure 3: The PFR Process Repeated Across Distribution Centers 
 
Ongoing Improvement of the BI&A Supported KIBP 
Having reached a very high level of analytical maturity, ADP had been able to “compete on advanced 
analytics” for a number of years. However, with their competitors gradually achieving the same BI&A 
capability, even acquiring BI&A technology from the same vendor, APD was forced to consider more 
sustainable sources of competitive advantage. 
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“When we started 14 years ago our enterprise-wide data warehouse was considered to be very 
innovative. This is no longer the case. These days everyone has a DW. It is important to look 
beyond technology. … The key challenge is to know what to do with all this information out 
there” <BI manager>   
Influenced to a large extent by different industry reports, APD started different process improvement 
initiatives, focusing on their core business processes. They identified the PFR process as one of their key 
differentiators, because of its importance for the business as well as the advanced stage of BI&A used to 
support it. As the BI team was perceived by APD as the “owner” of PFR process, they were made 
responsible for its ongoing improvement. 
The initial improvement efforts were focused on the BI&A support for decision makers. More precisely, 
the BI team focused on improving the role-based portal for each decision maker in order to provide a 
more personalized support, including better visualization. The main objective here was to help decision 
makers to get better insights into relevant data, faster than before, and ultimately turn these insights into 
better decisions. 
The improvement team perceived these technical improvements as necessary and ongoing. This is 
because of the ever-present pressure to keep up to date with fast-developing BI&A technology. For 
example, it was necessary to upgrade to new versions of analytical software packages, incorporate new 
sources of data and consider advanced analytical capabilities of APD’s competitors. However, these 
technical enhancements were not perceived as sufficient for a more sustainable competitive advantage in 
the long run.  
“These technical improvements continue to be important …but they are more necessary than 
groundbreaking” <a BI team member> 
Still focusing on the decision makers (i.e. the people component of the KIBP process), the improvement 
team started considering other possible approaches to improvement, beyond technical enhancements of 
personalized role-based portals. They then decided to identify the best performers (i.e. decision makers) 
across APD’s distribution network. The main idea here was to learn more about their work by observing 
their practices of using data and making effective decisions. 
The challenge of finding the best performers turned out to be easier than initially expected. This was 
because each distribution centre had only one key decision maker. Therefore, the existing analytical 
environment that was used to benchmark APD’s distribution centres also identified the best performing 
decision maker, as shown by Figure 4. 
After identifying the best performers, the improvement team did not attempt to capture their complex experiences in 
any codified form, for example as a set of rules. Yet, this experience used for data interpretation and data-informed 
decisions, was identified as the most valuable part of the PFR process and therefore worth sharing. 
Consequently, the improvement team then proposed to form an (informal) Community of practice (CoP), focused on 
sharing and exchange of the experiential knowledge involved in complex decision-making. They did it by tapping 
into the existing informal networks among stock controllers, and ad-hoc practices of knowledge sharing already in 
place. Their main objective was to facilitate knowledge sharing across distribution network in a more systematic 
way, with people acknowledged and rewarded for their efforts. In particular, it was important to enable knowledge 
transfer from the best performing decision makers across distribution network, in order to improve performances of 
others. 
To encourage knowledge sharing, the human-resource (HR) management team also came up with HR-based 
initiatives to encourage and reward mentoring among decision makers. This was considered to be appropriate within 
the existing organisational culture that was already very supportive of collaboration and knowledge sharing. 
The company continued to track and measure the performance of the business output across distribution centres in 
the same way as before. Even though the innovative approach to ongoing improvement of organisation’s core BP 
was still considered by the interviewees to be in its early days (at the time of writing), the initial results after one 
year (i.e. four quarters) were reported as encouraging.  
“This is already showing positive results. We are learning how to spread good practices and share 
knowledge. We need to continue”. <HR manager> 
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Figure 4: The Best Performing Decision Maker Identified Across all Distribution Centers  
However, even though the quantitative measures of product sold and revenue were tracked, several interviewees 
pointed out that these data could not (and, in their view, should not) be used as reliable short-term indicators of 
improvements achieved through their innovative method. Due to the seasonal nature of the retail business, it was 
necessary to track these indicators over several years (e.g. 3-5 years). 
The interviewees also offered further qualitative evidence in support of the effectiveness of their improvement 
method. They commented on a growing interest in peer-mentoring initiatives among decision makers, increased 
level of knowledge sharing and learning (compared to the time prior to this initiative) as well as in an increased 
interest by new potential employees, even from APD’s direct competitors. In essence, new initiatives for knowledge 
sharing among decision-makers were perceived as positive and transformative: 
“We are just a retail distribution company, we just order and sell simple stuff such as cans of beans, but we 
are interested in learning and innovation… many other companies are also using advanced analytics. But 
in many ways I’d like to see us as pioneers …This is a good place to work.” <BI manager>  
Discussion  
To answer the first research question as to how companies improve their BI&A-supported KIBPs, we draw 
insights from the case of ongoing improvement of the core Planning, Forecasting and Replenishment 
(PFR) process at APD. Using the theoretical lens of Work System Theory, it is possible to trace the 
company’s innovative approach to process improvement by observing dynamic interactions of different 
WS’ components, as depicted by Figure 5. As shown, in the first phase of process improvement, APD’s 
BI&A infrastructure (WS-Infrastructure) is used to determine the best performing decision makers. Then, 
these decision makers are encouraged to share their experiential knowledge (i.e. BI&A-supported 
analytical insights) with other decision makers (WS-People). These knowledge-sharing practices are 
supported and encouraged by the company, with new HR initiatives being put in place to reward and 
acknowledge people (WS-Environment: Organizational and Cultural). The main objective of knowledge 
sharing is to help decision-makers to learn from top performers and ultimately adopt the new insights and 
learning in their own practices (WS-People). Finally the same BI&A infrastructure (WS-Infrastructure) is 
used to measure process improvement (WS-Processes and Activities), ultimately resulting in better 
decisions with an information feedback-loop established to enable tracking of their effectiveness (WS-
Information). 
The observed approach to process improvement is unique (compared to the existing approaches described 
in the BPM literature) and therefore significant for several reasons. First, it is fundamentally different 
from widely used improvement methods that are focused on analysis and redesign of process models 
through analytical approaches “based on solid mathematical foundations” (Smith and Fingar 2007). In 
the case of the observed PFR process, it was not even possible to capture all possible combinations of 
decision parameters and resulting decisions, in order to design a detailed process model. However, the 
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process was still improved, not by modeling and analytical approaches, but by focusing on people and 
their experiential knowledge. 
Second, a common criticism of the widely used process improvement methods is that they do not consider 
organisational context within which processes exist (Saidani and Nurcan 2006). As shown by this case, 
only by observing the PFR process in its organizational context, it was possible to gain a better 
understanding of the importance of organisational culture for its improvement.  
Third, commonly used process improvement methods do not consider the inner working of process tasks 
(Kaan et al. 2006). “What actually happen within the execution of a task for a particular case is of no 
concern” (Kaan et al. 2006 p.358) In other words, process tasks are treated as “black boxes”. In contrast, 
the inner working of process tasks, in particular those supported by BI&A, was found to be very important 
for process improvement, as explained below. 
 
 
Figure 5: Improvement of BI&A-Supported KIBP in The Case Organization 
 
When compared to the traditional BP lifecycle, the observed method of process improvement did not start 
from the analysis of the “as-is” process followed by design of an improved “to-be” process. In fact, looking 
from the BP modeling perspective, both “as-is” and “to-be” high-level process models remained the same - 
both containing three BI&A-supported decision-making tasks. Instead, the essence of BP improvement 
was found in human-centric sharing of BI&A-enabled analytical insights. Related research from the field 
of knowledge management (KM) offers very important warning that sharing experiential knowledge and 
internationalization of this knowledge by decision-makers are very challenging knowledge-processes, see 
(Alavi and Leindar 2001; Newell 2014; Davenport 2015). Many years of KM-related research show that 
these deeply human processes cannot be orchestrated, prescribed by organizational procedures, or even 
easily incentivized. Consequently, the second and the third “steps” of the observed process improvement 
approach (i.e. “Decision makers share process-related analytical insights” and “Decision makers adopt 
new insights” as shown by Figure 5) should not be interpreted as prescriptive, mechanical or normatively-
regulated tasks. Even when knowledge workers are incentivized to share knowledge they may or may not 
do it, and even when they do, their knowledge sharing may not be effective. This also means that the 
observed improvement method could be classified as a knowledge-intensive (meta) process in its own 
right. 
Also when comparing the observed process improvement method with the traditional BP lifecycle it is 
important to note who is in charge of improvement. While traditional BP lifecycle is often (if not 
predominantly) used by process analysts who are not domain experts and/or may lack contextual 
knowledge, the observed KIBP-supported process is improved by process participants/domain experts 
themselves as they “go about their work” (as pointed out by an interviewee) in their own context. This is 
the context of organizational culture and climate that includes aspects such as trust, nature of workplace 
relations, leadership, organizational and personal values and so on. This “lived experience” is best 
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understood by people already working in a particular context, and is very difficult to communicate to 
external process analysts. due to its tacit nature (Nonaka, 1994). 
In response to the second research question about the role of BI&A in ongoing improvement of BI&A-
supported KIBPs, we found this role to be very significant. Again the theoretical lens of WST enabled us to 
gain a better understanding of the effects of BI&A on process improvement and even on the overall 
company’s strategy, as depicted by the upward arrows on Figure 6. 
As shown, the overall enterprise strategy defined the main objectives for process improvement (1). In this 
case, the objectives included improved efficiency and cost reduction. However, we also found the upward 
influence of the process improvement on the enterprise strategy that could be attributed to BI&A. More 
precisely, BI&A technology enabled a very innovative approach to process improvement (2), previously 
depicted by Figure 5. The resulting BI&A-enabled approach to process improvement in turn enabled a 
more sustainable competitive differentiation (3), as reported by the interviewees. 
 
 
 
 
Figure 6: Improvement of BI&A-supported KIBP  - the Role of BI&A Technology 
 
Focusing even further on the relationship between BI&A technology and improvement of BI&A-supported 
processes (the second research question) it is possible to make several important observations. First of all, 
the company’s technical infrastructure (WS-Infrastructure) included other types of complex enterprise 
systems, such as for example several enterprise resources planning (ERP) systems. Even though they were 
also used to support the same KIBPs process, it was BI&A technology that enabled the observed 
innovative approach to process improvement. In other words, the observed BI&A-supported KIBP was 
found to be different than any IT-supported KIBP, due to the specific features unique to BI&A. For 
example, BI&A enabled implementation of closed feedback loops and, ultimately, identification of best 
performers that made this innovative improvement method possible. 
Even more important is our second observation about different ways of using BI&A for process 
improvement. For example, to stay up-to-date with new technology developments, the case organization 
will continue to invest in its BI&A infrastructure (WS-Infrastructure). Similarly, they will continue to 
develop role-based portals (WS-Technology) in order to offer better support to their decision makers. All 
these improvements are necessary in order to keep up with the competitors. However, as pointed out by 
the study participants, these improvements are no longer sufficient for competitive differentiation. The 
reported approach to process improvement is considered to be a more sustainable source of competitive 
advantage as it is harder to replicate due to knowledge work. 
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Improvement of BI&A-supported KIBPs – A New Theoretical Model 
Based on our research insights, in particular the observed relationships among BI&A technology, process 
improvement and competitive differentiation, we propose a theoretical model of ongoing improvement of 
BI&A-supported KIBP, as shown by Figure 7.  The proposed theoretical model offers the so-called process 
perspective (Andrew Burton-Jones et al. 2014) because it shows different phases of KIBP improvement, 
with each phase related to the relevant WS components. Thus, the main theoretical constructs are 
different phases of improvement of BI&A-supported KIBP and the relationships among these constructs 
represent their proposed sequence. As shown, each phase focuses on different aspects of process 
improvement: i) technology infrastructure; ii) support for individual decision makers using BI&A tools 
to gain insights from process-related data and measure the effectiveness of their decision-making at the 
process level; and iii) sharing of BI&A-enabled analytical insights among decision makers across 
different instances of the same KIBP.  
Therefore, the main objective of Phase 1 is to provide the underlying technical infrastructure to ensure 
that process-related data are available to decision-makers using BI&A tools. This infrastructure also 
includes support for turning BI&A-enabled insights into value-adding actions, for example via automated 
or semi-automated BPs. In the case of APD, this was demonstrated by their fully automated process of 
sending new orders to suppliers, after BI&A-enabled decisions were made. With an appropriate BI&A 
infrastructure in place, Phase 2 shifts the main focus from technology to individual decision-makers, 
aiming to offer to each of them an effective human-structured decision support environment (Davenport 
2010). Then, Phase 3 shifts the focus again, from individual decision-making tasks within a KIBP process 
to the process itself, and the knowledge sharing across different instances of the same process. This phase 
requires the process to be considered within its organisational context, most importantly within its 
organisational culture as a possible enabler (or even inhibitor). 
Furthermore, going through this 3-phase KIBP improvement process only once would not be sufficient, in 
order to keep up-to-date with new technology, especially rapidly changing BI&A. Therefore, this overall 3-
phase process needs to be triggered again and again, from Phase 1, with each new development of BI&A 
technology. Examples of new developments include new type of software or new data sources becoming 
available, such as data visualisation software, customer lifestyle data, social-media data on customer 
preferences and so on. Also, depending on industry, different companies are likely to progress through 
different phases at different pace, with some unlikely to progress beyond stages 1 or 2. For example, more 
mature analytical companies operating in highly competitive data-driven industries (insurance, retail, and 
banking) are likely to progress towards phase 3 faster because of industry competitive pressures, forcing 
them to look for new sources of competitive advantage beyond BI&A technology.  
Using the proposed model, we now theorise a possible relation between improvement of BI&A-supported 
KIBPs, and competitive advantage, by offering the following propositions:  
Proposition 1: Phase 1 may provide a source of competitive advantage for the “first-movers” i.e. 
companies able to adopt new types of BI&A technologies faster than their competitors.   
Proposition 2:  Phase 2 may offer a more sustainable source of competitive advantage through better 
support for individual decision makers.  
This could be achieved by providing them with relevant process-related data so they can close “the 
feedback–loop” and observe the effects of their decisions (improved or otherwise).  
Proposition 3: Phase 3 may offer a more sustainable source of competitive advantage if organisational 
culture is supportive of collaboration.  
These theoretical propositions will be further refined through future research case studies. We also note 
that other propositions could be made to theorise a possible relation between BI&A-supported processes 
and analytical maturity. However, the concepts of BI&A maturity is outside of the scope of this paper,  
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Figure 7: A New Theoretical Model for Ongoing Improvement of BI&A-supported KIBPs 
Prior research offers support for different aspects of the proposed theoretical model. Our proposed 
theoretical model offers further insights into all four perspectives (Process, Model, Systems and Human 
implementation) as identified by Davenport et al. (2010). In particular, we contribute to the most 
challenging human perspectives by observing its role, not only in making processes more analytical, but 
more importantly, in ongoing improvement of these processes. To the best of our knowledge this is the 
first theoretical model that focuses on ongoing improvement of BI&A-supported KIBP, not considered by 
the existing research on BP intelligence and operational BI. 
In the business process management field, prior research confirms the benefits of incorporating 
knowledge consideration into business process improvement (Seely 2002; El Sawy and Josefek, 2003). 
Even more, based on their applied research El Sawy and Josefek (2003) argue that knowledge-intensive 
BPs do require new improvement methods that need to be focused on process-related knowledge rather 
than models. However, these researchers do not offer further insights into, or possible guidance for the 
proposed methods. Our proposed theoretical model extends their work by proposing such a method. 
Moreover, the proposed method is not limited by any particular BI&A tool and could be used in a variety 
of BI&A-supported KIBPs in different industry sectors.  
In the knowledge management (KM) field, research on managing knowledge and knowledge work by 
Newell (2014) confirms the long-held research and practical challenges related to motivating knowledge 
sharing among employers. Our proposed theoretical model extends those challenges to the BI&A field, in 
particular sharing of data-driven analytical insights among decision makers. What makes this particular 
challenge even more interesting, compared to more generic knowledge sharing as discussed in the KM 
field, is the fact that these very different insights are generated from the same (shared) pool of 
organizational data. Therefore, looking form the KM perspective, Phase 3 combines knowledge processes 
of internalization and socialization, as previously defined by Nonaka (1994), with process improvement 
being dependent on decision-makers’ abilities to share their analytical insights as well as internalize 
newly-acquired learning into their own decision-making practices. 
The proposed theoretical model could be also used by industry practitioners to inform and guide their 
approaches to ongoing improvement of complex KIBPs supported by BI&A (e.g. in campaign 
management, risk and assurance and customer support services). The  model is particularly relevant for 
industry practitioners looking for new sources of competitive differentiation, beyond BI&A technology. 
Our model also suggests that human-centric sharing of analytical insights among BI&A-supported 
decision makers does not require any new investments in technical infrastructure. This is because Phase 3 
of the proposed model is essentially human-driven and human-focused. 
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Conclusions, Limitations and Future Work 
The main objective of this practice-inspired research is to gain a better understanding of the research and 
practical challenges of ongoing improvement of BI&A-supported KIBPs, in particular the role of BI&A 
technology. Using the Work System Theory by Alter (2013), as theoretical lens, this research analyses the 
process improvement through dynamic relationships of different work system components. We also 
confirm a very important role played by BI&A in process improvement. Based on insights obtained we 
then propose a new theoretical model for ongoing improvement of BI&A-supported KIBPs. The proposed 
model is novel and, to the best of our knowledge, first of its kind.  
We conclude this research by reiterating the importance of BI&A-supported KIBPs and their ongoing 
improvement. These processes are particularly important for mature analytical organizations looking for 
new sources of competitive differentiation beyond BI&A technology. Our theoretical findings indicate that 
this next source of competitive differentiation could be found in new methods designed to promote 
sharing of process-related analytical insights among BI&A-supported decision makers, working within 
the same KIBP. We also confirm a significant role played by BI&A in process improvement, thus making 
BI&A-supported KIBPs different from other IT-supported KIBPs or KIBPs in general. 
Going back to the Davenport’s visionary statement that “many process analytics initiatives will require 
tools, techniques and working relationships that are likely to be new and unfamiliar at first” (Davenport, 
et. al., 2010, p.127), our research did find new techniques and working relationships being formed. In 
particular, the new working relationships of knowledge sharing among decision makers, supported by 
BI&A, made a new type of process improvement possible. 
It is important to acknowledge that we made these research findings in the context of an organization that 
is considered to be among analytical leaders in the retail industry in our geographical region. 
Consequently, one could argue that the chosen organization is not a typical case and, in this respect our 
research is limited to analytical leaders. Further research is required to determine if organizations at 
lower level of analytical maturity could benefit from similar initiatives.  
Following the principles of case study research, our intention is not to generalize the insights from a single 
case (Myers 2009) to other organizations. However, our idea of considering BI&A-supported tasks in the 
context of their corresponding KIBPs could be replicated by other researchers interested in ongoing 
improvement of BI&A-supported KIBPs in other organizational contexts. We also envisage the same 
thinking pattern to be equally useful to industry practitioners in both BPM and BI&A areas, who are 
looking for new ideas how to go about ongoing improvement of these important processes beyond 
technology. Finally, our research finding that conceptual tools such as WST by Alter, in particular the WS 
framework, could be used to as a “boundary object” (Carlile 2004) is expected to be useful in enabling 
cross-disciplinary dialog and much needed collaboration across organizational silos. Our current and 
future work involves more case studies of BI&A-supported KIBPs in both commercial and government 
sectors, focusing on the challenging area of human-centric customer services. 
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